Influence of 6-Hydroxydopamine Toxicity on α-Synuclein Phosphorylation, Resting Vesicle Expression, and Vesicular Dopamine Release.
Post mortem studies on familial and sporadic Parkinson's disease patient striatal tissue have shown that nearly 90% of α-synuclein deposited in Lewy-bodies is phosphorylated at serine-129 (pSyn-129) as opposed to only 4% in normal human brain. We aimed to find the influence of endogenous neurotoxin 6-hydroxydopamine (6-OHDA) on α-synuclein phosphorylation, resting vesicles, and vesicular dopamine release. The relative distribution of pSyn-129+ cells in apoptotic and non-apoptotic populations at different 6-OHDA concentrations was assessed along with changes in oxidant-antioxidant system, mitochondrial membrane-potential, and intracellular-Ca2+ . Exposing SH-SY5Y cells to different concentrations of 6-OHDA for 48 h showed cell-death and apoptosis. Immunocytochemical analysis indicated an increase in pSyn-129 with increasing 6-OHDA concentration, and ELISA-estimation showed a significant increase in the pSyn-129 to α-synuclein ratio. FACS analysis also showed a significant increase in pSyn-129; and at sub-lethal 6-OHDA concentrations, pSyn-129+ cells were primarily distributed in the non-apoptotic population, suggesting that phosphorylation of α-synuclein precedes apoptosis. At higher 6-OHDA concentrations, the pSyn-129+ cell count significantly increased in the apoptotic population and decreased in the non-apoptotic population. Cytosolic co-localization of α-synuclein and ubiquitin was noticed at higher doses of 6-OHDA. FACS analysis showed decrease in vesicular monoamine transporter-2 (VMAT2) expression in 6-OHDA-treated cells, confirmed by reduction in functional dopamine-release on KCl and ATP stimulation. Significant decrease in VMAT2 expression and vesicular dopamine-release were observed with the lower 6-OHDA concentration, together with mild occurrence of apoptosis and significant increase in phosphorylated α-synuclein. This suggests that at sub-lethal 6-OHDA concentrations, the decrease in resting vesicles (VMAT2) and vesicular dopamine release are not attributable to apoptotic cell death and occur concomitantly with the phosphorylation of α-synuclein. J. Cell. Biochem. 117: 2719-2736, 2016. © 2016 Wiley Periodicals, Inc.